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h° yn- h^t J; (R) f§ 7t # ^ ;^)^ 5. ^ ^ f§ 7^ il 6 ^ ff^ j?Sc L . M ^ © ± t 7 

^ff^iS L TMihSP^Ti-fih L/co iic-e. iM4®atf*tti. 8-eSDs mm^x/m 
mm 5 cominmit I . st-sd, e <Da*/f^tt i . 7t*s§o ^lt. mm4(Dm 

iP^ 1 5 0 n m, lEJiaA/mj^M 5©M/¥^5 5 nm. f^)teM6<Dli0^1 9 0 n m t 

HtC^fctdfC, (0. 6 8. 0. 3 0 ) X^-:>rco -15. btmms tLX. ?%ftm 6 <D 
mm^8 0nmthrcm^(D^mii (O. 6 2. 0. 3 3) Xh-oTco ^43. ^©ffifD^ 
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[ 0 0 4 1 ] 

a §%7tS (ELM) e i:IE?LaA/IIMM S i: *ilE L*? (flTt 

m^) 3 1. s«2£D-73©ffifflijii:iattsti. iiffi4tcMi!-r§x-r-y^y^'*?tLT 
©^sih^>s>^x^TFTfc. m±mmi z t^mhxi^^^o mftm e (r) , m 

(G) . (B) ©3fec0^3t»lCj;f3li^$nTV>§o Sfc. iif±S«l 2i: 

mmztitmmmx^m^-stir^o. m±mmi zRxsmmmKx ^^mn Lm^st^^m lo 
±$nTv^?,o ccT'. la 5 ic^-rwii E L 1 {i^T^s 6 e. ©fg)^^a« 2 6 

[ 0 0 4 2 ] 

^7.. ■9-77-l'7. feS 'J xXf-;l/^ U 7 ^ U U- h . U * - # - h 

. U x--r;V^r b ifOMB^^-^^^fli^ Hl&^^tf ?.n§o 1^ , S « 2 © fl5 ^ *t 

[ 0 0 4 3 ] 

I^1i4{i, -1':/^^ ft tiClTO: Indium Tin Oxide) 5^ 

§M0^«ffiT'S^ T^^^MiiRT^gT'SSo IE7LaA/lt5iJi 5 (i. Mkii. M^^%Um 20 
b T . 4-° U f - ^ 7 X y . t° V X ^ U y X )]y ym. t°V\^ti~)V^ t° V 7 =. V yRXS <1 

© ^ » * f y ^ * n 5 o s . i&^^%uu^i^^t ^m-^ii. ie ?l a a i i: ie ? l ii 

jil^^S LTJf^figt-S©*^^^!? S Uv^o IE?L^^Aji^Dff^fig#i|s^^: LTtt. 

lfmy^tii/7=-y (CuPc) jKU-rh7liFDg^:t7xx;l/7xxUy-eS§>i^ 
U7xxpytrxlxy, 1, i-vfT.- (4-N, N->?h';;l/7577xx;I/) i/ ^ u 

+ -9- y ^ b U X ( 8 - H F n + J/ + y U y - ;V ) 7 ;V S x -^7 A ^ ^ p, ti -S 
my ^Xi'yJ =-y (CuPc) ^ffli/^§<7)/0^$?SLi/^c. S/c. IE?Lli3MjifcLTt*. hU 
7 X x;V7 5 yfiSf* (TPD) . li^yUyMS#:. 7 U - ;1/ 7 5 ^ ^ ^ f* . X ;!/ 

y^si^^. h u y j^-n^^i^r ^ymmwmfs^ibrs.-^, #iflBS6 a - 7 o 2 5 

7^. I163-175860^^$g. # IB ¥2-135359^. 1WI2-135361€ 30 
. ll2-209988-^. 1113-37992^. [W!3-1 52 1 84^i>$g^r|B«c^nT 
l/^ § fe © ^ ;^)'^' P 3^ S n ^ h U 7 X X ;V 7 ^ y ii ai » 3: L < . 4 , 4 ' - 

ex (N (3-;{^;l/7xx;V) -N-7xx;l/75y) lf7xx;l/;6^^ff5ii:$n§o ^ 
$3. lEaiiiiMS /-ctiIE?LaA««DV^-rnA^-73^J^figLTfe J: V^o 
[ 0 0 4 4 ] 

7 U - ^ e X U y X « # U 7 ;V >' « B ^ # ty © & H ;{)^ # tc » * L o fg ? |g 

++>--ry|^. ^'-^Uy^. i/r :^y%-rs.Z(0^mm. S-tFD^^yijyfc'J:^;^-® 40 
ii^f*©#Sig|*. ^§5175^. •rF-77xx;l/e/^a-^y^S>-xy^«#^. 
!|tFJBg 5 7-5 1 7 8 1. IWI5 9-1 9 4 3 93^^^$g^fCiaig$tlT</^§i.H-n(Dfe(D*^~ 
f£ ffl Bj 1? § o H g 7 * ;V A ( C a ) . 7 ;V 5 x 7 A ( A 1 ) ^ T 7 A ( 

Mg) . ^ (Au) . m (Ag) 11^1 *^»$L 1^0 

[ 0 0 4 5 ] 

5;*5. llg7i;fg7tS6i;<7)r^te, ig.StiSi;Tm?IIMl^«?aAii*^ttTfeJ:v^ 
o m ? fi M ii ® ff^ j?g # i|s[ i: L T . '# PI ^ $ ti 5 u i; < . 4" 4^ ^ 7 7' - ^ {* . 
7y h ^4^/ ^ y*5J;t5^(DK^*#:. y 7'+ / y *5 J; t/ ^ © M ^ f* . ■:^ 7 F ^ / y 
*3 J: t;^©if Sf*. 7 y F 7 + 7 y*5 j;t;^(Dii»{*. 7" F ^>'77 7yx^ + 7 ^ 
y 43 J; tf ^-tDli^f*. 1 V J ymmW. i>^7xx;F>'i/77x5^py$5j;t;^(7)|f# 50 
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f* . 7 X y 4^ / y if « f* . 8 - t F D 4^ 4^ / U > cfc t; ^ (D ^ a» I* ® # H ig f* H M 

i^^ti^o *{*wtct±. ^cojEjimmmcommun tmmic. !itiiH§ 6 3-7 0 2 5 7-^ 

. ra63-1 75860^^fg. !|fBf1 ¥2-1 35359^. 112-1 3536 1-^. H 
2 -209988^. 113-37992-^. |Wl3-1 52 1 84#l^^tC|BK$nTV^S 
feO^A^M^Stls #IC2- ( 4 - ^7 x::i U ;V) -5- ( 4 - t - 7 ^ 7 x ;V ) - 

1, 3, 4 -t^-^i^7 ^yv^yy. ryy^^jy. h u t, (8- + /';y 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

K ^ ^ t: y ^" h 7 > i>' X ^ ^ © ig i) ffl T F T ^ L T ± IB ® il E L ^ ? S' :^)^' S n T 

w^E L«?3<D^)teM6*^5g^LTa«2(D^MffliJtc)^;b^^ttB^fn. ^cDia^*^ji^«--r 

§ o 20 
[ 0 0 4 8 ] 

H 6 fc^xT^^ E L 1 fgT^ii 6 5. O^^t^SS 2 hmiM (i>t±»S 1 2 iJ ) 
t,^ibmm^U\r:M^ ^tW^m ( h ^ 7°x 5 y 3 $5f±«fg^§U) E L SHT 

by :/x5yi/3 y^O^^E L^gt:feV^Tti. S 2 ti ^ M ^ t? o T J; < 

4tt. ti )V'y^ h (Ca) . Zyb^ri-^A (Al) ^~ ^^^y ^ h (Mg) . # (Au) 

. m (Ag) ^/b^5.:9:§#M«@/b^i!f S Li/^o Cti fiffi « 6 £D fg )te 7fe 

^<i7tt. I T om(ommmm\^iiK)iB^-^n^o so 

[ 0 0 4 9 ] 

pgi5i 3^^-r§/^y^i 4*^j^^$n§o ^-LT. ?^j®i!tai^«<Dii{ii^yKj;D, m 
m^mmmmmMn^^tsm^fiiimiJ^f'^y ^ I A<Dmu^i 3\-cnhx^^-^n^^ t\t 

[ 0 0 5 0 ] 

^ <i -e , ?s ?i tt til © tt tti ^ 'y F y ^ X y h ^ F ^ ^ t? 0 y ^ x 'y f 73 

LTti. E«#:^?(D#:«^{[:t J: 0 ?^i!I^!|s:^ttai^^§ trx V"i;x <y F^^TSo T 

t^^«i:LT«r-fX-?y•t^-SBt^■feJ;v^. Sfc tttB^x-yF^/X;!^ 
5. tt tti Rl |g & jS ^ ii K. /c ^ fj^ ^ 9 o 7j< tt T 2& § ?S '14 -e S ^ ^ „ y X ;V 

^ 6. 11 (±1 ^ ^ ?t ii (lijt) ;&fi^ Tv^ntf + 5^--e. ia#:tiS A^li A l t r fe 

?g»*n/cfe©T-fe. LT^^ifc^-^/tfeOT^fe J: < . r§ ^ © ffi S ^ 

M « ^ 1^ ftil (73 S 14 # ^ ?i in L 7? ^ o T J: o 

[ 0 0 5 1 ] 

mi ^t^^miBm\^\%^m^ftmmm^. w^xi^^^ Fn;v5#.>y^2yx«?%fflv^/c7 
@gSla-t?fe§lll7^c^^■rJ:9^c, s«±tr, m.^(D^^m i z i z-n^^mi. 1 so 
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3 1 izMLT^mt ^yji^i^mzf ^mm(Dm^m 1 3 z t. cnBfi^ni 3 zicmmiz 
mti ^^mmcDi^m^mii i 3 3 1 tf^^n^nmm-^ ntc t o-e. xisit 1 3 1 Rxim^m 

1 3 z (D^^j^mii^. mm mmmmm) a r *'«stt etixsifiics tifc t ©t-s 

[ 0 0 5 2 ] 

m^m 1 3 zicKiLx it. -yy hUz^^T.^. u^jvyy^. ifx;tv-ry. r-fn^^'x-r 
^^lix. § X- eigimiss 3 9 0 *^'^it 5.nTi/^^o 

- 73 . a II 1 3 1 L T . 7 h i>~ X ^ R I- ;l/ 7 ^ ^ H ^ ^ ^ a il HI 
SS3 8 0 A^^tt5.nTl/^?.o tfe. H^M^AR<7)#^tCtt, ^^^ISl^/TLT^a 
h«@}i:#ti|&$n§^ 1 CD h^yi^T.^ 3 2 zt. <l(Omi(D Y^yi^7.if 3 

2 z-^^rhxm^mi 3 2 *^e.#^^*n§iii^€#^f*it-r§^sit^« c a y> ^mm 10 

Mc a p^cj;oTfiit^n:feHftfH^A^y-h«<it^'Kf&$n5Sl20h5ye^X^3 2 

4 i:. ;i0^2©h-7yi/X^?3 2 A it X i^Ml^nU \ 3 3trmmWti^'iiL/ci:t 

^c±±jiig^ii 1 3 3 ^^ p,igs,^j^^s^niAtyH^«s (US) 4i:. ^(DmmmuAtn 
^mm mm) i t(om\z^^^^^i^:^^%mQ ttim^^ib^xx^^^o 

[ 0 0 5 3 ] 

d © J: a ^Srfllfiic© t;:. 1 3 1 ifmm-^nxm \ coVy y 7. ^ 3 z Zifty h 

r^^t. ^ CO t % (DiE^m I 3 z (omitLij^unmm c a picun^n. muwmmc a p 
of^iitciSDT. m 2 (o V y 7. ^ 3 2 4. (Dmrn-iiKmifm^ ^ o ^lx. mz (d h^y 
i>'Xi5f 3 2 4 (Df-^ ^■^}]y^irhxnmf^mm i 3 3 1)-^ ^mmwm 4 i^mi^timti. ^ at 
fiT^ji 6 ^iiUTM^w^s 7 tcffij^*^}^n§ c i: tc J: D ^ ^ytM 6 it c n^i^n ^mmm 20 

[ 0 0 5 4 ] 

m^mmw) <Dmj^^^-tmmmx^^o mmK^^^x. ;^-y:^;^3^'tfn-^l lo 

0 it. 4^ - >tv - F 1 1 0 2 ^ Df ^ /c * f* g|5 1 1 0 4 . ± izE L /c X 1/ ^ h D ;V 5 -y -b y ■ 

[ 0 0 5 5 ] 30 

e :i - 7 T y ^" §y ^ ^ X ^ la §y X :t X - 7° n - ^\ ^'-i-]£^'-y b ymm. 
[0 2] m^m^fi-^^^^t ?>yt(D=^m^m^mm-r :§,rcisb(om^mx^^o 

[03] llTte^fD^ff tClSCfc E LX^^ h;^^S^-r^ie0T$.§o 

[0 4 ] ^MS^^^ffe^H-efeSo 40 

[05] #^xl/^ hD;V5*>y-tryxgfftD-fO^S^-rMmiifi!c0r'fe§o 

[06] ^ilxL-^ Fd;V2^. -y-tryx^B(D-^y^/T^t-«ii§«JS0t?Si.o 

im 8 1 :^mmmm(D u ^ h ti ;i ^ ^ y xmm^ m ^ fcm^i'mm (D - m ^ ^^t m X 

1 - xP^ h n;V5^. <y -tyxSH. 2 - SIS (iligl) . 

5 -jEjiniX/mmm immm) . i -mm (mm. mmm) . 

10-^®. com-mmmm 50 
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